Agress and associates have presented the attractive possibility of the assessment, at the bedside, of left ventricular dysfunction in patients with acute myocardial infarction.
An Indirect Method for Evaluation of Left Ventricular Function in Acute Myocardial Infarction
To the Editor:
In their article (CIRCULATION 46: 291, 1972 ), Agress and associates have presented the attractive possibility of the assessment, at the bedside, of left ventricular dysfunction in patients with acute myocardial infarction.
In this communication we describe two additional indices which appear to provide an improved separation between the surviving and nonsurviving patients presented in table 1 of the original paper. The index proposed by Agress et al. was:
(DP -LVFP) /PEP/ LVFP (1) where DP = diastolic arterial pressure; LVFP = left ventricular filling pressure; and PEP = preejection period. The significance of (DP -LVFP) /PEP, described by the same group elsewhere,' was found to correlate linearly with LV dP/dt. Dividing this ratio by LVFP provides an index of contractility which discriminates between survivors and nonsurvivors.
The measurement of PEP requires the simultaneous recording of a phonocardiogram, an ECG, and a carotid pressure curve. Moreover, the value of PEP has been found by others24 to be questionable, because of a large overlap between survivors and nonsurvivors.
For this reason we propose to look at the index from a different point of view and rewrite it (equation 1) as follows:
1 (DP-LVFP\ PEP LVFP J _ 1 DP PEP LVFP If we omit the factor 1/PEP, the index is sensitive only to the ratio DP/LVFP. We then calculated the quantity DP/ LVFP from the data in table 1 of the original paper. This quantity is shown in our figure lb along with the original index (equation 1) as shown in figure la.
Comparing the data of figure la with the simplified index in figure lb suggests that DP/LVFP is as reliable a prognostic indicator as (DP -LVFP) /PEP/LVEP as shown in our table 1. The correlation of (DP -LVFP) /PEP/LVFP with DP/LVFP gave r = 0.96 for 35 patients (0.92 < P < 0.96 for a confidence coefficient of 0.95).
From a physiologic point of view DP/LVFP is a measure of the pressure gain provided by the left ventricle. Since, in the absence of valvular insufficiency, Circulation, Volume XLVII, March 1973 the input and output flows are equal, this parameter reflects the overall power gain of the left ventricle as an amplifier. It can be argued that MAP/LVFP (MAP= mean arterial pressure) would more accurately represent the power gain. However, since MAP was not presented in the original paper we have used DP as an approximation.
This power gain is, of course, derived from the available coronary perfusion. Thus in patients with acute myocardial infarction, whose coronary supply is decidedly limited, an index which takes into account the heart rate at which the power gain is achieved might provide still more information. That is, the inotropic stimulation associated with a higher heart rate as well as decreased time for coronary perfusion might limit the achievable power gains. This new index, DP/LVFP/HR, is shown in figure lc. It can be seen that this quantity provides an even better separation of survivors and nonsurvivors, as shown in table 1. The index DP/LVFP/HR appears both visually and numerically to provide a better separation of the two groups. It should be noted, however, that all three indices fail to predict the survival of patients 16 and 18. It would be interesting to know if there were unusual circumstances in their course, such as valvular insufficiency or a ventricular septal defect.
The advantages of the two indices proposed in this communication are: 1. Since PEP is not required, the measurement of the phonocardiogram and carotid pulse curve at the bedside is obviated. 2. A power gain (DP/LVFP) greater than 4.7 seems to be associated with survival with a separation as good as that provided by the more complicated index proposed by Agress and associates. 3. The inclusion of heart rate in the power gain to form a new index (DP/LVFP/HR) appears to provide even better separation of the two groups. The authors reply:
Drs. Verdouw and Laird have suggested an interesting rearrangement of our data which appears to have practical advantages over the index we have proposed.
In our report, we attempted to develop a measurement within the framework of conventional methods for assessing left ventricular (LV) function, namely, the relationship between LV performance, such as stroke work, and LV filling pressure. The numerator of our index, (DP -LVDP) /PEP, or AP/At, was highly correlated with directly measured peak dP/dt (r = 0.96) as well as stroke work (r = 0.90), substantiating this application. Formation of a ratio of this variable with LV filling pressure describes the slope of the line passing through the dP/dt -LVFP point and the origin of a ventricular function graph and is a convenient method for denoting a point on a ventricular function curve with a single numerical value.
We recognize that other indices can be derived from a multivariate measurement such as ours, and that these may show equal discriminatory value, particularly in a small group of patients. We lhave avoided this approach, however, in favor of a more standard method of ventricular function analysis. CLARENCE M. AGRESS, M.D.
Department of Cardiology Cedars-Sinai Medical Center
Los Angeles, California Abbreviations: see text for explanatiot.
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